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SUPERSEDING
MIL-S-19500/65A
-19 April 1963

MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, GERMANIUM, SWITCHING

TYPE 2N388

This specification is mendalory for use b

dato all De-

I
¥ e

partments and Agencies of the Depariment of Defense.

1. SCOPE

1.1-Scope. This specification covers the detall requirements for a NPN, germanium, low-power switching
transistor.

1.2 Physical dimensions. See figure 1 {TO-5).

1.3 Maximum ratings.

prlV/ VCBO VCER VEBO Ic Tatg
mW Vdc Vde Vdc mAdc *C
150 25 20 15 200 -65 to +100
1/ Derate linearly 2 mW/°C for T4 > 25° C.
1.4 Primary electrical characteristics.
Limits Cobo fhib hFE
V(g =6 Vdc VeB =6 Vde VCE =0.5 Vde ton ts if
Ig=0 IE = 1 mAdc Ic = 30 mAdc
100 kHz <f< 1"MHz
pf Mz psec usec usec
Min 5 60 -
Max 20 60 180 1 0.7 0.7

2. APPLICABLE DOCUMENTS
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SPECIFICATLON
MILITARY
MIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, drawings, and publications required by suppliers in connection with
specific procurement funclions should be obtained from the procuring activity or as directed by the contracting
officer.

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-5-19500, and as specified herein.

3.2 Abbreviations, aymbols, and definitions. The abbreviations, gsymbols, and definitons used herein are
defined in MIL-S-19500.

3.3 Design, construction, and physical dimensions. Transistors shall be of the design, consttuction, and
physical dimensiuns shown on figure 1.

3.3.1 Terminallead length. Terminal-lead length(s) other than that specified in figure 1 may be furnished
when so stipulated under contract or order (see 6.2) where the devices covered herein ore required directly for
particular equipment-circuit installation or for automatic-assembly-technique programs. Where other lead lengths
are required and provided, it shall not be construed as adversely affecting the qualified-product status of the
device, or applicable JAN marking.

3.4 Performance characteristics, Performance characteristies shall be as specified in tables 1, 11, and I11.

3.5 Marking. The following marking &pecified in MIL-5-19500 may be omitted from the body of the
transistor at the option of the manufacturer:

(a) Country of origin,
(b) Manufacturer’s identification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection, Spmpling and inspection shall be in accordance with MIL-3-19500, and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall consist of the cxaminations and tests specificd in
tabies I, I, and I11.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A, Byand C
inspections.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in table 1,
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4.3.2 Group B inspection. Group B inspection hall consist of the examinations and tests specified in table I1.

4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified in tdble
M. This inspection shall be conducted on the initial lot and ‘thercafter every 6 months during production.

-L3A Group B end proup C life-test wamples, Somples that have heen mubjedted to group'B, 340-hours
lifeitemt, rmxay v continued ontest'to 1,000 hours in order to satisfy group C life-test requiremenits. These samples
thall be predesignated, and shall remain subjected to the group C 1,000-hour acceptance evaluation after they have
passed the group B, 340-hour acceptance criteria. The cumulative total of failures found during 340-hour test and
during the subsequent interval up to 1,000 hours shall be computed for 1,000:hour acceplance criteria.

44 Methods of examination and
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5. PREPARATION FOR DELIVERY

5.1 Sce MIL-S-19500, section 5.

6. NOTES

6.1 Notes. The notes specified in MIL-5.19500 are applicable to this specification.

6.2 Ordering data. Procurement documents should speci{y the following: Terminal-lead length if other than
specified in figure 1 (sce 3.3.1).

6.3 Changes from previous issue. Astzrisks are not used in this revision Lo identify changes with respect to
the previous issue due o the extensiveness of the changes.
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TABLE L. Group A inspection

MIL-STD-750 Limits
Exominction or test LTPD
Method Details Symbel in Mox Unit
Subgroup 1 10
Yisual and mechanical cxamination 2071 - . — —
Subgroup 2 5
Breakdown voltage, 3001 Bias cond. D; BVcpo | 25 - Vde
callzctor to base I =10 pAde
Breakdown voltage, an2e Bins cond. D BYEgpo 15 - Vdc
cmitter 1o base 1p = 10 pAde
Breakdown voltage, 3011 Bias cond. B; 1o =50 pAde; BVCER 20 - Vde
collector to emitter Ro = 10 kehms
Forward-current transfer ratio 3076 Vg = 0.75 Vde; I = 200 mAde hpg 30 - -
Forward.current transfer ratio 3076 Vep = 0.5 Vde: I = 30 mAde hgg 60 180 -
Base emitter voltage {saturatzd) 3066 Test cond. A:lc = 200 mAde: ¥ ge(sat) - 1.5 Vde
Ip=10 mAde
Baszemitier voliage (ssturated) 3066 | Tesi cond. A: ig = 180 mAdc; Vipdsai) P 0.8 Vde
Ig=4'mAde
Subgroup 3 5
Switching parametrrs:
Tum-on time 3251 Test cond. B {sce figure 3) ton - 1 P
Starage time 3251 Test cond. B (sce figure 3) ly - 0.7 usec
Fall ime 3251 Test cond. B {see figum 3) t -~ 0.7 usee
Subgroup 4 10
Emiiter to base cutolf current 3653 Bias cond. D: Vg =1 Vde Igpo - 5 pAde
Collector to base cutofl current 3036 Bias cond. D: ¥og = 1 Vde Icpo - 5 pAde
Small-signal short.dreuit 3in ¥cp =6 Vde; 1= 1 mAde b 5 60 MHz
forward-current transfer-ratio
cutoff frequency
Open dreuit outpul capaditance 3236 Veop =6 Vde; Ig=0; Cobo - 20 pi
100 kHz << € 1 MHz
TABLE II. Group B inspection
MIL-5TD-750 Limirs
Exominotion or test LTPD
Methed Details Symbol Min Max Unit
Subgroup I 20
Phydical dimensions 2066 | (See figum 1) i N - -




TABLEIl. Group B inspection - Continued
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MIL-STD-750 Limits
Examination or test LTFD
Methad Details Symbol Min Max Unit
Subgroup 2 10
Solderability 2026 - -} - -
Therma! shock 1051 Test cond, B, except - - - -
(temperature eycling) Tax = 1007 +0°,-5°C; 1 cydle

Thermal shock (glass strain) 1056 Test cond. A; 1 cyde - — - -
Hermetfc seal 1071 | Teat cond. G or H for finc leaks; - w (17| atm

test cond. A, C, D or F lor cc/met

grosn lenks
Maisture resistance 1021 - — - —
End paints:

Emitter to base cutoff current 3061 Rias cond. D; Vg =15 Vde Igpo - 10 pAdc

Collector to base cutoff cirmnt 3036 Rias cond. D; Vg = 25 Yde lcro - 10 pAde

Forward-current transfer ratio 3076 Vg = 0.75 Vdes I = 200 mAdc hpg 30 - -

Subgroup 3 10
Shock 2016 Nonoperating; 500 G, 1 msec; - — -
5 hlows in each orientotion:
.Y . Yomd 2
Yibration, variakle frequency 2056 - - - -
Constant acoeleration 2006 10,000 G in cach orientation: — — - -
X1, Y} Yaand 2,
End puints:
(Same a3 subyroup 2)
Subgroup 4 10
Terminal strength (lead fotigue) 2036 Test cond. E - - - -
End paints;

Hermetic seai 1071 | Teat cond. G or H for fine lcaks; - — |x107 | aim
test cond. A, C, I} or F for ccl/sce
gross leaks

Subgroup 5 20
Salt atmosphere (corrosion) 1041 - - - -
End paints:
(Same as subgroup 2)
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TABLE WI. Group B inspection - Continued

[

i ML-STD-750 Limits
[ [Excmination or test LTPD
1‘!‘ Method Desoils Symbol Min Mox Unit
|
Subgroup 6 7
High+temperature life 1032 Tag = +100°C; time = 340 hours - - - -
({nongpcrating) (scc 4.3.4)
End points:
Emitier to base cutoff current 3061 Biss cond. D; Yp = 15 Vde Igpo — 15 pAde
Collector to bea cutoff current 3036 Bias cond. ): Vg = 25 Vde lepo — 20 pAde
Forward-curment transfer ratio 3076 VeE = 0.75 Vde; 1o = 200 mAde hFE R - -
Subgroup 7 7
Steady-state operation life 1027 -¥gp =25 Vg - — - -
Prp =150 mW; time = 310 hours
- (s 4.3.4)
End painta:
(3ame as subgroup 6)
TABLE 1II. Group C inspection
4 MIL-STD-750 Limits
Exomination or test LTPD
Method Detoils Symbol Min Mox Unit
Subgroup I A= L0
High-temperature life 1031 Teig = +100°C (e 4.3.4) - — — -
{nonoperating)
End paints:
(Same: as subgroup 6 of
group B)
Subgroup 2 A=10
Steady-state operation life 1026 Vep = 25 Vdo - - - —

End points:
{Same o1 subgroup 6 of
group B)

Pp= 150 mW (sce 4,34)
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je— SEATING PLANE

fo— C —embtm— [ BASE
{SEE NOTE
~F E
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. e -
R A | -]
B ! _'T
DIA
o

<

l H
L EMITTER

Howl e .007(.I8MM)RAD—/ 3
MAX |

DIMENSIONS N
INCHES | MILLIMETERS

LTRIWIN [ MaX | MiN_| MAX g
A j 335 370 ; 8.51 | 940 [--
B .305 | 335 | 7.5 | 851 |--
C_| .240 2600 600 ! 6.60 |--
0 11,500 | 1,750 |38.10 | 44.45 | 9
£ [ .014 021 Al .93 {2,9
F 1 .0i6 L0198 £l 48 138
G} .00 -— | 2.54 — 14
H| — - - — 15
J | .029 045 J4 ) 114 1 8
K| 028 | ..034 J1 A6 (-
L | .00% .125 23 | 3.8 |--
M 1414 Nom - 3.59 Nom g
N G707 Nom 1,00 tlom 6

NOTES:

Metric eguivalents (lo the nearest .01 mm) are given for general information only and are based upon 1 inch = 25.5 mm,

. Measured in the zone beyond .250 (6.35 mm) from the seating plane.
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Variations on dimension B in this zone shali not exceed .010 (.25 mT).

. Qutline in this zose is not controlled. .
. When measured.in a gaging plane 054 +.001, -.000 (1.37 +.03, -.00 mm) below the seating plane of the transisior

maximum diameter leads shali be within 007 (.18 mm) of ihei_r trug Tocation refative o a maximum width tab. Smaller
diameter igads shall fali within the outline of lhe maximum dizmeler lead tolerance. Figure 2 preferred measured
method.

The base shall be electrically connected to the case,

" Measured from the maximum izmeter of Liie actual device.

All 3 leads.

FIGURE 1. Physical dimensions of transistor type 2N388 (TO-5).
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GAGE OUTLINE

~ N

OPTIONAL L l'
e
e . SEATING
E=r-C SURFACE
TRANSISTOR T T GAGE
J REF. L DIA, PLANE
- for - |
]
{ _L_[
I - d
-‘-I I"‘K DIA.
DIMENSIONS NOTES:
1A | INCHES MILLIMETERS 1. The following gaging procedure shall be used: The use of
WIN | MAx | M | mAx a pin straightener prios 1o insertion in the gage is permis-
sible. The device being measuced shall be inserted until
A L1409 | .1413 | 3.58 | 3.60 its seating plane is .125:.010 (3.18:.25 mm) from the seal-
B |.0702 | 0712 | 1,78 | 1.81 ing surface of the gage. A spater may be used {0 obtain
C|.182 [.199 | 4,62 { 5.05 the 125 (3.18 mm} distance from the gage seat prior to force
D {.009 t.011 23 .28 application. A force of 8 oz +.05 oz shall then be applied
E 1725 Nom 7,18 Hom paraliel and symmelrical to the device's cylindrical axis,
F 1 .05 055 137 1.20 When examined visually afler ihe force application (lhe
- . — : force need not be removed) the seating plane of Lhe device
G|.372 | .38 9.45 9'50_ shall be seated against the gage.
H(.03%0 ] 0355 ; .89 § .90 2. The location of the tab focalos, within the Timits of dim C,
J 150 Nom 3.81 Nom will be determined by ke tab and flonge dimension of the
K .0325] .0335 | .83 .85 device being checked. )
L) .0595 0605 [ 1.51 1.54 3. Metric equivalents (to the nearest .01 mm) are given for

general informalion only and are based upon 1 inch = 25.4 mm,

FIGURE 2. Gage for lead and tab location for transistor type 2N388,
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SCOPE TEKTRONIX 314AD
WITH PROBE ,OR EQUIVALENT

(60 CYCLE MERCURY RELAY

1oV

)

3

WE 2754, 0R EQUIVALENT —0
1000 N g) 9
100 N 1000
- +
0V 20V
] i

Custodians:
Army - EL
Navy - EC
Air Force - 85

Review activities:

Army - MU, Ml
Navy - SH
Air Force - 11,
DSA -ES

User activities:
Army - 5M

Navy - CG, MC, OS, AS

17

14

FIGURE 3. Switching time test circuit.

Air Foree - 13, 15,19, 70, 80

Preparing activity:
Navy - EC

Agent:
DSA - ES

(Project 5961-0160)



